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2 % B AFe T HIES A wEe] A AR ALY d¥oE AR HolefsW pH, T A2
2 &5 AAE B8 BAYE o AAE A4S LT Hleed A B9 FRlst A 5.
Aoz 18571979 3 AAS 32F5 FAISt tiR2(FH7, A 1F+(8Al 150g/Q), A=127-RH9
733k 71 100g/Q), A= 3F(HE733H 714 200g/9) F 4422 107093t FolstA] A, BAYE, =
S4E AL BAE 242 AT 4AE HlolH o SAA2l= SASS| MIXED procedured &-83t3H.
A72T dFFAFANAE FH7HeE AA] A 0.7kg e ¥59] 733} F7H FoftollA 0.8kg Q& F716tA
A, ARQTENAE F92(p0.05) 02 U A0S ettt BAYE fdos BE JEMSFS pH, A2, &
S C (T3 (T2 (Tl €22 %2 ZFHE EAHp0.05). =FH 2= F47H iv] w9 33t H7H
HoTolA =AFCW), SHTHAHOLMA), FHAFEMS), 2AZED FEAM F92(p0.05)o2 53t L=
WEEAY. F7HH 0 AAG Ao WE &oldog T BV g2 50009, A g7t 130919,
HHE9] 738t A7l FolTt 200~250907Hd =02 EAE Q. wEbA, & A7 ATE vigo® Y- H5-9-2] HHE9
38} A7 AlS2 pH §A4% A4 TR A vy A3 E55 AT 4 doH, FUAE SUE A 7124
BE &89 Ao wddr

4

Abstract The objective of this study was to determine the effects of dietary probiotics and pH modifier
supplementation on growth (GP) performance, carcass traits (CT), and ruminal biometric sensors in
Hanwoo steers. A total of 32 Hanwoo steers equipped with a bio-capsule in the rumen were recruited
(18.5 months). A total of 4 dietary treatments including control C (without supplementation), T1
(probiotics; 150 g/d), T2 (pH modifier; 100 g/d), and T3 (pH modifier; 200 g/d) were tested. The GP, CT,
ruminal biometrics (pH, temperature, and activity), and economic analysis were obtained during a
10-month study period. The average daily gain and feed-conversion-ratio were greater (P < 0.05) with
the T2 and T3 supplementation than that in C and T1. The hierarchy for the ruminal pH and activity
was: C ( T3 ( T2 { T1 (P € 0.05). Carcass grades, including carcass weight, longissimus muscle area,
marbling score, and firmness in the steers fed T2 and T3 diets were greater (P ( 0.05) than those fed
C and T1 diets. The net profit based on the economic analyses was 0.5, 1.3, 2.0, and 2.5 million
won/head for the C, T1, T2, and T3 diets, respectively. The supplementation of additives could thus
partially prevent a decrease in pH and provide relatively healthy activities.
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A 2% 59 AwFeld Byt vizio] A
whEe] v187] TS WY S| WIHS T A

7% o] vEA] a3t AgojoH3].

HtErts Ashge]] 7Y 8% B2 E9(1~2
el A9t vks(=A7) 1E]a JiE=9] g oJgt
2okt B 4 e, B9 dole 1mLg 100
9~1,00091e] vl Ao midEo] Al UrH4l. 5%
F7F AoA Folgh Afes tiER BH=9] nEEC] 4
A& Aol BR3TE ATPE ¥7] Aol S-S 2 & Hafisto]
SRR K Volatile Fatty Acid, VFA)S AJAIRFCHS].
VFAE F2 ZAHAcetate), Z21]-24HPropionate), Y
AHButyrate) -2 HEHH o]59] Hl&2 AR F
7, 2RSS 5FAES HIE, AlRY] 7RgERAo] o=t
7t Aol & UEhd £ QLo IRk o 2= A 65%,
2024 20%, A 9% FEo] HlEE A= o]

o]2|gt VFAE B9 Foto] thiE S5 an(eF
76%) WA= A3~49], 272 &G04 F5ET 1
T DEIJARE 7oA A SFRZARE AHdE £
2he-9] 8 AL} AAY Aol o-8= L, R4t
9 ke 25k 3 o] A=t "HoH7). wEbA] Al
AR stz vle2 SAIL A F49(3=) Sl
FFE T B HollA e w9 njE] 34
23t YA YO R o] FEERE UYL o] FFA}
29 Foj= v vAEY] ZHe-Z SUsHA ot=Tl
& Q3% 947t "k SHATE AR Y] FHAb2 P4
oS 5408 TR AF9 Almgo AlAES
P17 wizoll olof wet distA ABAYE VFAZE &
= oPIAZ & SITH8I

3% W99l faol2sE(pH)E 6.4~6.89 W

2 rju

Mo olx
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4
SJolut §H29| <ho] VFA % Zewleto] HrksiA A
AR 494 454 A3t W pH7E 5.0 ol3IE ©
o4 ¥%9] o] AHHOE HHFle] I (Acidosis)

& ok, A&A]0 9] pH Ask= Al 199 At
&40z olox A 19 FHHZSE(Ruminal

ugEe] 250 A5EE A

parakeratosis) 5 959
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Zgk Aol WA FIcHO. Wb A7 S A8L
QS W9le] pHZL A2t vBEe] Z4jo] 273
3 9IS SAHES SH Aol FastH, ojeat oy

WA 5 g9 Al 19 ERE Bt ¢
= 23 W7 AReHEA ohefgt
A7} A= Qe A oltH10].

MR =2

ofo] 2 Ao SFAE S0 TP ARPAS

Hslo] W= 7840 ARk BHS w5t
&8 283t vlo| &7 HER LY B
AR, AR, EARA, BAE S5 EAst

H=E

[ S——

2.

2.1 ME=E, A1 A L

TATES BIEE AT AER
18~1971 43 29] H|57] 3h¢ AM- 3275 o= 2
7Nl dEldd & 107193t S4s9en, 20214 3
YHE 20229 3E97HA] ARSI £ Al97IzR o
%ol oA AAE Ashke 549718 AdaL Z57F<
71t &= Ul ARkl 242 0= AEE 1871
Fo] Hla71= o 307EF7MHA = EAle = B0 9%
= A= 583 Al7]eleH11].

al

2.2 M| & =
FAERY AYAEE A4 A HKLEIAS
1

A SHH
A3

71222 09419} 16419 232 Edsto] gk HSHE
BEAE 12~10 kg/¥, RAERE £YARQ A=
2ERQ 2~1 kg/DE 72 ARt o] sttt Al
o] FEHHOoRTE FHUF T (Negative control;
O), AaA 150 g/ A= (Probiotics: T1), ¥
73t A=AE7HA 100 g/L HE)THpH modifier; T2),
W9 75k AAR A7 200g/€ A 2]7HpH modifier;
T3)2 B AFH FOOAB(Korean proven bull's
number, KPN) 9] 275 1H(IINE 4F 5L 242
HiADSE 5 m X 10 m ARo]29] HF oA 454 4
A 28HE-0 2 AA5HHTH(Table 1). 9159 743} Al=
A7 24 SHL9] wignleS o Apj=
29 AAE Flsto] HlB/NE MLty

SFo. EF
°c]:‘r‘ =



AR &85 =22 A2338 A8E, 2022

Table 1. Dietary supplementation

Items Feed additives Note
Control (C) Non

Negative control

Positive control
Bacillus1.0066 X

Treatment 1. 1011CFU”

(T Probiotics 150g/day Lactobacillus 1 X 109CFU
Aspergilusnigerl X
107CFU
Treatment 2.  Potential candidate 5 e + @
(T2) substance 100g/day P
Treatment 3. Potential candidate
5 type + @

(T3) substance 200g/day

v colony forming unit

FABEY] v 4F1SH Bio-capsule (Table 2)
2 Aol =" AFH 7171(Smaxtec, Austria)ZEA
U 9W pHEWS 4971%) 2 2%, 20l o2
g5 FAE &4 2 ARt YckFig. 1). sHARE @
71e€g oz WY AFY pHAIANS 57|82 574
42 H3okal glo] FYARI dlolg 3& st 23]
Aredste] =agatqict.

Fig. 1. Bio-capsule and repeater

Table 2. The function of bio-capsule for measuring
biological traits

Item Bolus
Size 132 X 35 mm
Measuring interval 10 min.
Measuring range pH 3.0~9.0
Measuring accuracy pH + 0.2
Measuring unit pH 0.01
Measuring period 5 month
Internal memory storage 50 day

PLA (Bio - polymer)
917 MHz ~ 923.5 MHz

USN (Ubiquitous sensor network)

Material
Communication range
Communication method

Livestock type Only bovine

2.3 ZARSE

R AXN-9] BEE=IU Bio-capsule A9 wWE&
ZUEY ¢ Hlojg] Yo gEs S BT A &
wlo]z], ojZEAolA, HAIA 5 B AAZE W7
52 E8oto] YAREEEY pH, A2, EFH)E A
}slglom, 271 7HE0 g AFEESA| w2 AlFgA
FA5t9ich TS 3071EHol sESAETHoR
stoto] A SHFIF7IEC] JASHA HF = 4H
FHY) A & FA B7tel E85t9ir

o o

e o

o

2.4 SHEAM

3= glo|El&= SAS (SAS Inst., Inc., Cary, NC,
USA)Q] MIXED procedureE o|-8sto] 4519t &
Andol= AHE-8 H7HI7E 1SR 2FE o,
FOOAE (KPN)= 99 ¥4 23ttt 2k A2
A2 S5HTS AXRE &, F-AA0 AT Zackedy]
nE Fof Hzt BlnE Xt A od} v g
Bl 1) F27 AR vs 27 ARR, 2) Al A= vs.
99 A3} AR Alm 9 3) w9 S AlE 3
7H Al= 100 g/ ¥ 200g/¥S vlstch Al
e 4H9 - AR stgoH, BAH F84
p-valueZt 0.05 H|¢F & w2 s}t

3. g1 Za R uF

3.1 A=EH7HH S0AR0 ME SHIE Hat

AY A FABEY] SHiAlE A5EE T KPN
ZF7F BYoH MiAHESE A4 F {99 zol7t
A ARSI A AFRE T2 ABTA 9] BA
HAS Ysto] FAFoR ATBA dolg 4513

T 914st AlmA7AE Folt 1~271LEFolA F
7Rl 2T A 523 (p<0.05) 02 F2 FAFS
HotHTable 3). dGSAFIAM = W5743t AH=d
7H FolFollA T 100 g =] 71 SAF] A
o2 HAx|o] ug] grfAo] HE7 s At I
< vHks AFATH12]9 FAH AR &80] ot
A 5 oy w4 9ok E3 o]t il AR
{78 FEAA WS A5 J7HA oIt K94
(p€0.05) o2 7Fg 95t Z oz yehyth
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Table 3. Effect of feed additives on body weight gain

of Hanwoo steer

Dietary treatments P-values for contrast

o %
v % B g 52 4
o 3 = oT oz B g ° %
kem ¢ & S5 S3 sM 28 38 L&
5 g ®3 &g 3% =z 8=
e 5 g2 8= GE B g%
¢ g @ -
= ]
Initial  48.0 558 47.4 546 96 0710 0.817 0.587
11\2‘;2 158 226 482 356 60 0.020 0.007 0.086
3}/‘124 686 60.4 706 722 72 0921 0.781 0.880
5to6
WO 174 152 362 200 104 0574 0389 0159
7 to 8 - c
OB 602 586 530 566 84 0629 0571 0772
9§010 41.0 420 380 400 58 0.609 0.543 0.814
OVE?“* 418 424 489 465 7.9 0577 0518 0.550
ADG" kg 07 07 08 08 01 0647 0521 0.710
FCR? 17 152 14 141 28 0.036 0.013 0.915

v Average daily gain, ? Feed conversion rate, > Others contain
Hanwoo steers fed the probiotics, pH modifier (100 g/d), and pH
modifier (200 g/d) supplemented diets

3.2 MEXIIH SOIAIR0 M2 MAHHEEHEES
pH, M2, &34)Q| Hst
HE2=9W Bio-capsule Aol wZ FAFE 3
FES F43 Ato|t} (Table 4). W52 9lo] A
FAFFY S7h= pH 280 47 742 3 1l
A 2 9oy AlRas 2 9 zg0} =

4
3t S F2% JE
o= geA gon13], £ Ao B4 AT v

Table 4. Effect of feed additives on real-time
biometric information of Hanwoo steer

P-values for

Dietary treatments
contrast

S
] <
tem o » % g% OSEM @ o2 T3
S o o o &5 o092 2
S o o3 o3 T3 e Ne
2 5 w (& I~ 8. @ =R B o< 8 =]
S 5 Z= &= s BT g 8
© TR TR T m oAz
T 8
pH 595 652 628 6.06 0.13 0.050 0.190 0.257
Ef?,gerat 39.10 39.32 39.22 39.47 0.08 0.036 0.040 0.066
Activity. 580 431 416 404 033 0.007 0.012 0.797
intdex

Y Others contain Hanwoo steers fed the probiotics, pH modifier
(100 g/d), and pH modifier (200 g/d) supplemented diets
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9] pH $4E ZAE0E 27 o] ARAHH ]
#9kE A7 FolTolA B9k (p<0.05), 1 5 A=
Mol RH BlaTet el st A Aol
A" YRA HeoH g B $AE B
F7b02 W] 4t A el 7oA pH 4
7 6.08~6.28% AFA AT Hek Aoz W
w8 oozt A7 Algol ARAHES F7H
A pHE thl 237 sk 9gle] Hicole Aot &
At Ao P ol ARaTE AT} A
Zof. w3, ARAFol 7V A RH Tl
EpElT o] gl AT 8540l 9IH(p0.05)
o2 e Aoz HAHY. of AR HEA Fof
L 87l B4, 474 Bx S0 SHow Folut
AgoloE ARAHF 71 e R 57}
S stal13,14], A7 Al HE B, ¥
52 WIS 4 Slrks HT15]9 SAR AR Tk

3.3 A=A SO0AIR0| 2
AEERE AR B &5t 2 =34
Aol Table 5). ALRH7HA| Foj7t H[E9-9] &
A o] e ErH16ke A7t FARBH £ it
Mz B543 3 8% FEAE ZASCW) € 54
SHA(LMA)NA FH7F iz 9 A 7 Fof A
27 903 (p<0.05) 0.8 @2 =& Bt v
SAFEAAE THALEMS) 2 2ZZHEDoNA §H
9 Ase At AR Fol ATt f9F
(p<0.09) 2.2 <=5t Aoz FM=|9ict.

O oL
o

3.4 A=FIH S0A- OE 4

Fto]tiTable 6). & YUY
A 80017 ~ 1,040017HA7H7]
of Zol5 et

E3] w9 A5k A=E7H 100 g/ FoiTHolA
o2 3670t e ® 7P w3, Tt tiEY

o B} A oR £ 20090940 7t 5
% &9 Zo® #AEQI olHdt At 71E 9
TE v B A7EHe FAHQ Aolg yehd 4
= o171, AN SikE S5 # AKX 59
FFoR woEH, HFHort HAAY AL A%t
SET B7F R8I0 sTMAY S B A7
o] =EE grhts 4 Ak

o
-

=
[e]
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Table 5. Effect of feed additives on carcass traits of
Hanwoo steer

Dietary treatments P-values for contrast

P
o) o) ) 5§
Item o »O'? CE ’[\'}E SEM og Bg og
g o 38 38 55 87 me
= > @ 9 @ 9 22 =2 95
3 o B e @ = Of
= o) es &5 ey Q w
w g g o - E’_‘
) 3
Yield traits
CW”, Kg 403 453 473 461 23 0.044 0.041 0.700
BFT?,
11.8 133 128 140 1.8 0.470 0.484 0.639
mm
3)
Eﬁ;“ 873 955 1053 1080 59 0.040 0.020 0.747
YI4)
o 619 61.6 621 622 0.7 0.996 0.846 0.915
index
Quality traits
Ms”, No. 53 60 73 75 0.8 0.086 0.044 0.822
MC? No. 48 50 48 48 0.2 0.745 1.000 1.000
F”, No. 25 13 15 15 03 0.006 0.013 1.000
MA® No. 25 30 28 28 0.2 0.230 0.389 1.000

U Carcass weight, Y Back fat thickness, » Longissimus muscle
area, ¥ Yield index, * Marbling score, 9 Meat color, ” Firmness,
® Maturity, % Others contain Hanwoo steers fed the probiotics,
pH modifier (100 g/d), and pH modifier (200 g/d) supplemented
diets.

Table 6. Economic analysis by experiment”
(Unit; 1,000 won)

ltems (head) Treatment

C T1 T2 T3
Gross receipts 8,027 9,399 10417 10,189
Dressed carcass 7,623 8,983 9,995 9,782
By-product 404 416 422 407
Operating cost 6,387 6,927 6,743 7,099
Livestock 2,282 2,282 2,282 2,282
Feed 3,190 3,190 3,190 3,190
Facilities 915 915 915 915
Feed additives 0 540 356 712
Income 1,640 2,472 3,674 3,090
peome L ey @00 @63 653 (o3
Cost of labor & ETC 1,117 1,117 1,117 1,117
Net profit 523 1,355 2,557 1,973
Net profit / 65 (44 @43 (194

Gross receipts (%)

U Used by Animal Products
Statistical Information Service.

Grading Service and Korean
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4. 48
B ATE 099 the H18E 9% SIAR T} F
oIz W9 84 Berdst Sl it B RSy
Qe FRLS IS At 2R B4
BEEAIEATA AR SOl T AN A
A R ARG BEAA 5L vm-EAsle] T

3 2e A%E A,

(D) AT AA717E FAIEC] dGSA A= w59
733t AEH7HA NN STV AT BoH,
ol2gl Adh= AR QNN WY 45 M7t
A FolT > YA H7F FolF ) F37F diRT
£0F foHoF Q51A YEhTt

AAFE FHog e FEEEY pH, AL,
E579)2 B AT tfH] FE7F 2ol &
ol (p{0.05) 0% ¥ £XE HYrh

() E544H 02 FH7M v w9133t A7
FolFoA ZAFCW), SATEEOMA), U
AFE(MS), 22ZHFD) FENA 593 (p<0.05)
o8 4513t

BAA B0 T2 $oldoz: T B o
2 50099, Al FogT 130095, ¥k
A st A7 FodT 250~200907HY &0 =2
F|df 200097H49] F7kQ] SHi7 7Hse A
2 BN

@

~

(4

=

o

olg B, & AToldE Wy A5t 5 B4 A=
A Bk AR aTe, AARREEY pH, AL,
254) 2 ERHAEAE, S9UE, SUUE
ZAZD] S BE AolS Lehd 4 ok Ans
slelsieiet. olel, meFA Antedy] £ 5 A
S7HsTE SA1R1S 915tol Tharst AhgAle] At 5
2EAS TR AR AG0 UL 5L A4H0R
A7slor o Waol Slcky gekEic,

=
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